A peptide derived from bovine beta-casein modulates functional properties of bone marrow-derived macrophages from germfree and human flora-associated mice.
The purpose of this study was to evaluate the immunomodulatory activity of a peptide derived from bovine beta-casein (beta-CN), the beta-CN (193-209) peptide, on mouse macrophages that were obtained either from germfree (GF) or from human flora-associated (HF) mice. Macrophages were derived from bone marrow (BMDM) in the presence of recombinant macrophage colony-stimulating factor and exposed to the peptide or lipopolysaccharide (LPS). Membrane marker expression [F4/80, Mac-1, major histocompatibility complex (MHC) class II antigens] and phagocytic activity were assessed by flow cytometry. Production of tumor necrosis factor-alpha and interleukin (IL)-6 was measured by bioassays and production of IL-1alpha, IL-1beta and IL-12 by ELISA. The expression of cytokine mRNA was determined using semi-quantitative reverse transcription-polymerase chain reaction. The beta-CN (193-209) peptide up-regulated MHC class II antigen expression and phagocytic activity of BMDM from GF and HF mice. Its enhancing effect on phagocytosis was greater than that after LPS stimulation (P < 0.01). The peptide induced notable levels of cytokine mRNA in BMDM from GF and HF mice, but it was a significantly weaker inducer of cytokine secretion than LPS. Nevertheless, although flora implantation had no stimulatory influence on basal MHC class II and basal cytokine levels, cells from HF mice were more susceptible than those from GF mice to the peptide effects on these variables. These results indicate that the beta-CN (193-209) peptide could enhance antimicrobial activity of macrophages without proinflammatory effects.